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Delayed tuberculin type reactions to intra-
derinally administered procaine can be elicited in
dental patients who develop massive swelling of
the soft tissues of the face and cheek on the day
following infiltration of the gums with procaine
(1). In a previous publication (2), tue authors were
able to show that this delayed type of intraderinal
sensitivity to procaine could be passively trans-
ferred to normal recipients by suspensions of
viable leukocytes and by leukocyte extracts. It
was therefore concluded that these local tissue
reactions to injected procaine were a form of
allergic edema mediated by cellular antibodies.
The purpose of the present investigation was to
determine winch chemical groupings in the pro-
caine molecule are responsible for these delayed
intradermal reactions to procaine. Procaine is an
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ester of para-aminobenzoic acid (PABA) and an
alcohol, 2-diethylaminoethanol (DEAE) which is
also atertiary amine (Figure 1). It has been dem-
onstrated that procaine is hydrolyzed in vitro to
yield PABA and DEAE, and that this hydrolysis
is greatly enhanced by the enzyme procaine ester-
ase. which appears to be identical with serum cho-
linesterase (3). This reaction has been studied in
detail only in the circulation following intra-
venous administration of procaine. However, it is
conceivable that a similar breakdown of procaine
into PABA and J)EAE occurs in the skirt following
intradermal or subcutaneous irtj ection.
On reviewing the literature on the chemical
groupings responsible for contact sensitivity to
procaine as demonstrated by patch testing, it
would appear that two patterns of reaction occur
(4). The first category of patients show positive
patch tests to PABA itself (5) and therefore react
to all PABA esters of the procaine type regardless
of whether there is an amino grouping in the side
chain. The second category of patients shows posi-
tive patch tests to procaine and other related
esters of PABA which contain a secondary or
tertiary amine in the side chain (e.g. butyn,
pontocaine), but show no reaction to PABA it-
self (6, 7). In these cases the amino grouping in the
side chain appears to be essential for the allergic
reaction. Consequently, patients in this category
have negative tests to esters of PABA which do
not have an amino grouping in the side chain (e.g.
benzocaine, butesin).
EXPERIMENTAL
Intraderrual testing was performed in seven
patients who had previously demonstrated posi-
tive delayed type intradermal reactions to pro-
caine. The following substances dissolved in
saline were used for intradermal testing: Procaine
1%, PABA 1%, DEAE 0.5%, and a 1:1 w/v mix-
ture of PAI3A 1% and I)EAE 0.5%. The skin re-
actions were read in 48 hours and the results are
recorded in Table I.
It will be noted that four of seven patients re-
acted to PABA alone, while three showed no
intradermal reactions to PABA. Intradermal
testing with DEAE alone gave consistently nega-
tive results. However, when I)EAE was mixed
with PABA, the patients who had negative re-
actions to PABA alone, showed strongly positive
intraderrual tests.
DISC JSSION
The results of these experiments would indicate
that patients with delayed type intradermal
sensitivity to procaine can be divided into two
categories similar to those described by previous
workers for contact type sensitivity to procaine.
The first category of patient reacted to PABA
alone, whereas in the second category some com-
ponemtt of the DEAE side chain, in addition to the
PABA moiety, had to be present in the intradermal
test solution before the allergic reaction occurred.
Previous investigations with contact type sew-
sitivity to procaine would suggest that the amino
grouping in the side chain provides the necessary
additional allergenic c hemical configuration.
However, it would appear that chentical linkage
between the two essential aittigenic determinant
groups is not necessary for the allergic reaction
to occur. The possibility that PABA and DEAE
combined in vitro or in vivo to produce trace
amounts of procaine has not been completely ex-
cluded in this investigation, but attempts to
demonstrate the presence of procaine by means of
ultraviolet absorption spectrophotometry in a
mixture of PABA 1%, DEAE 0.5% and serum
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esterases in varying concentrations were entirely
unsuccessful.
It has been suggested by R. L. Mayer (4), that
PABA and its derivatives are allergenic primarily
because of their ability to undergo metabolic
oxidation in the body tissues to quinones. The
quinones produced as metabolic intermediates
are amongst the most reactive compounds occur-
ring in living matter, and combine readily with
tissue proteins. The significance of quinones in the
metabolic transformation of haptens has also
been discussed in a recent review of the allergenic
properties of chlorogenic acid (8).
It is of interest that more than half the patients
sensitive to intradermal procaine were also sen-
sitive to intradermal PABA. However, patch test
reactions to PABA are reported only infrequently
in the literature on procaine allergy of the contact
type. One possible explanation for this discrep-
ancy between intradermal and contact type sen-
sitivity is that procaine may be hydrolyzed to
PABA and DEAE within the epidermis more
readily than on the skin surface where esterases
are presumably less available. Therefore, sen-
TABLE I
Delayed intradermal reactions to procaine and
its metabolic derivatives
Patient Procaine PABA 1% DEAE PABA1%+0.5% DEAE 0.5%
mm. mm.finn. mm.
Ri 25x20 neg. neg. 10x8
Br 30x25 20x20 neg. 25x25
Ha 25x15 neg. neg. 15x15
Or 30x20 15x10 neg. lOxlO
Ho 15x15 20x15 neg. 15x15
Mc 15x10 10x5 neg. 15x10
St 16x14 neg. neg. 7x6
sitization to the PABA moiety of the procaine
molecule may be detected more frequently by
intradermal injection of procaine than it is by
application of procaine to the skin surface.
SUMMARY
Four of seven patients showing delayed type
intradermal reactions to procaine had delayed
intradermal reactions to para-aminobenzoic acid.
The remaining three patients reacted only to a
mixture of para-aminobenzoic acid and 2-diethyl-
aminoethanol suggesting that an additional aller-
genic determinant group in the side-chain was
essential for the allergic reaction in the second
category of patients.
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